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(57) [Abstract] 

[Problem] Dielectric constant and dielectric loss tar^nt (tan 
8) are low, postcure possible, thermosetting adhesive 
composition wiiichincludes polyethylene type polymer is 
offered. 

[Means of Solution] (A) Including rosin which possesses carbo 
xyl group in 2nd polyethylene type polymer and (c) 
intramolecular which do not have epoxy groiq) in I st 
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polyethylene type polymer and (b) intraiTDlecular 
whichpossessepoxy group in intramolecular 2nd polyethylene 
type polynBr, including ethylene homopolymer in theadhesive 
conposition which becomes, thermosetting adhesive 
composition which becomes and densely makesfeature. 



[Qaints)] 

[Claim 1 ] (A) Including rosin which possesses carboxyl group i 
n 2nd polyethylene type polymer and (c) intrarrolecular which 
do not have epoxy group in 1 st polyethylene type polymer and 
(b) intranDlecular whichpossess epoxy group in intramolecular 
in adhesive conposition which becomes, 

Aforementioned 2nd polyethylene type polymer, includirg eth 
yiene homopolymer, therrmsetting adhesive composition 
which becomssand densely makes feature. 

[Claim 2] Adhesive which consists of thermosetting adhesive 
composition of Qaim I , introduces thecrosslinked structure 
between ethylene unit of aforementioned polyethylene type 
polymer molecule. 

[C!aim3] Includir^ step which irradiates electron beamto adhe 
sive conposition of theClaim I , into intermolecular of 
aforementioned polyethylene type polymer introduces 
thecrosslinked structure, manufacturing n^thod of adhesive 
which becomes. 
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[Description of the Invention] 
[0001] 

[Technological Field of Invention] This invention, regards man 
ufecturing method of thermosetting adhesive conposition , 
adhesive and adhesi ve,the thermosetting adhesive conposition 
in order furthermore as for detai Is, adhesive conposition 
which it can utilize as adhesive of hot-melt adhesion type of 
reactivity (thermosettir^),especialIy, dielectric constant and 
dielectric loss (dielectric loss tangpnt) are small, to form 
optinum adhesive inthe IC package production for high 
frequency, it regards manufacturing method of adhesive and 
theadhesive which are acquired from adhesive compositioa 

[0002] 

[Prior Art] Hot-melt adhesion is possible, adhesive which design 
ates polyethylene type polynrer (Also copolyrrer includes. ) 
as themain component as one of so-called hot melt adhesive, is 
known, is used for productionof electronic part mainly. As for 
this kind of polyethylene type adhesive, with chemically stable, 
stability is proven evenwith test under pressure cooker test or 
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other severe condition which is assigned in seniconductor 
product etc. Including ethylene - glycidyl methacrylate 
copolymer and rosin , as for example polyethylene type 
polymer hot melt adhesive whichbecomes, is disclosed in Japan 
Unexamined Patent Publication Hei 9 - 25371 disclosure. 
Above-mentioned rosin is added goes hand in hand with 
polarityaction of glycidyl group of ethylene - glycidyl 
methacrylate copolymer, as tackifier (tackifier), improves 
adhesiveness forthe metal surface. In addition, as for preferred 
rosin, with rosin ester where acidnunber isthelOOorbelow, 
therefore, this adhesive is not something which utilizes 
thermosetting reactionof rosin and ethylene - glycidyl 
methacrylate copolyn^r positively. In addition, there is not 
either statement which interKis crosslinkirg reactionwith 
intermolecular of ethylene - glycidyl methacrylate copolymer 
(polyethylene type polymer) in this disclosure . 

[0003] When it utilizes^ as filmadhesi ve in order to lock lead pi 
nofleadframeof ICthermobondir^ after doir^ film adhesive, 
it soaks this kind ofadhesive, in solder bath, furthermore, it is 
used with kind of conditionwhich is left in thermal environment 
of 230 to 260 °C. Therefore, it possesses high heat resistance, 
it is required densely. But, above-mentioned disclosure does not 
include exerrplary instructionconceming improvement in order 
to fill up this kind of required performance. 

[0004] On one hand, in order to try to possess high heat resista 
nee, reactivity of the hot melt adhesive is raised, because it is 
profitable densely, crosslinking reaction (postcure) afterglueing 
was made possible, also so-called reactivity (curability) hot melt 
adhesive is knowa In order post-crosslink to do forexanple 
polyolefin, silanol condensation type hot melt adhesive which 
uses olefinwhich possesses silyl group has been known, ( Japan 
Unexamined Patent Publication Hei 5 -295 126 disclosure). In 
addition, urethane prepolymer was combined to ethylenic 
copolymer, also moisture hardening type hot melt adhesive 
(Japan Unexarrnned Patent Publication Hei 4 - 8786 disclosure) 
isknowa But, in order crosslinking to do these material, water 
being necessary,it is not suited for IC package production or 
other application . 

[0005] In addition, in polyolefin, viriyl acetate, ethylene acr 

ylic acid ester , maleic acid and the styrene or other polar 
component are introduced by copolymerization, adhesiveness 
polyolefin which raises the adhesion strength is informed, (Such 
as Japan Unexamined Patent Publication Hei 5 - 17735 
disclosure, Japan Unexamined Patent Publication Hei 4- 
227982 disclosure , Japan Unexanined Patent Publication Hei 
2 - 261 876 disclosure , Japan Unexamned Patent Publication 
Hei 2 - 255884 disclosure and Japan Unexamined Patent 
Publication Hei 2-1 80979 disclosure). But, in order as for this 
kind of polyolefin, heat resistance quite is lowthatway, to 
obtain sufficient adhesion strength, it is necessary to make 
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,^tttt«^kSiJSiB^Lfct(DA<»If>tiri^S (^IBBB6 quantity of thepolar group (Suchas reactive functioreil group) 

3 — 3 0 1 28 3-^^) o in polyolefin nt)Iecule nBny. Furthenrcre, in polyethylene, 

those which coiTi)iiie epoxy resin and latent curing agentare 
known as possesses heat resistance with adhesive which includes 
the polyethylene, (Such as Japan Unexamined Patent 
Publication Showa 63 - 301283 nuni»er). 
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[0006] As ethylene - glycidyl (meth)acrylate copolymer and (b) 
2nd polyethylene type polymer as (a) 1 st polyethylene type 
polymer including rosin which possesses carboxyl group in 
ethylene - alkyl (meth)acrylate copolymer and (c) 
intramolecular, it becomes inthe Japan Unexamined Patent 
Publication Hei 10 - 31 6955 disclosure , it possesses 
crosslinked structure which was formed between ethylene unitof 
above-mentioned copolymer molecule, hot melt possible 
adhesive conposition is disclosed. Irradiating electron beam to 
blend which contains above-mentionedcomponent (a) to (c), it 
can form this crosslinked structure, deterioration over time of 
adhesion strength, be able to solve gelation or other problem 
when heating withoccurrenceofslowcrosslinking reaction and 
reaction by-product where with this conposition, the 
conventional reactivity (curability) hot melt adhesive has, it is 
superior in point which it can form in filmadhesivemaking use 
of solvent. 

[0007] 

[Problems to be Solved by the Invention] By way, with lowdiel 
ectric constant, at same time adhesive for IC packagpof low 
dielectric loss (dielectric loss tangent) is required recently, 
attendant upon increase andthe trend to high integration of 
clock frequency of semiconductor chip, ethylene 
homopolymer, has feature that dielectric constant is low,, but it 
is lackir^n adhesiveness and heat resistance. In order to 
improve adhesiveness and heat resistance, above-mentioned 
way,it is necessary to utilize polyethylene type polymer (It 
possesses ethylene unit and other polymerization unit 
copolymer ) where polar group ( reactive group is included. ) 
isintroduced into intramolecular. But, in order to obtain 
sufficient adhesion strer^h and heat resistance, it to be 
necessary tomake quantity ofpolar group in polyolefin 
molecule many, dielectric constant and thedielectric loss 
tangpnt (tan5) become large as result. In addition, when 
epoxy resin is jointly used, because aromatic component 
whichderives in epoxy resin is included dielectric constant 
becomes large. 

[0008] Then, as for objective of this invention, dielectric cons 
tant and dielectric losstar^ent (tanS) are low,the postcure 
possible, it is to offer thermosetting adhesive conposition 
which includes polyethylene type polymer. 

[0009] 
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[Means to Solve the Problems] Thermosetting adhesive conpos 
ition where this invention becomes and in order to solve 
theabove-mentioned problen\ including rosin which possesses 
carboxyl groupin 2nd polyethylene type polymer and (c) 
intramolecular which do not have epoxy group in 1 st 
polyethylene type polymerand(b) intramolecular which 
possess epoxy groqj in (a) intramolecular theaforementioned 
2nd polyethylene type polymer, including ethylene 
homopolymer in adhesive composition which becomesi,densely 
makes feature is offered. 

[0010] Here, thermosetting adhesive composition of this inven 
tion, how doing problem of conventional adhesive, youexplain 
whether solvir^. Furthermore , " polyethylene type polyrrer " 
with term which is said includes theboth of copolymer which 
includes ethylene homopolymer , and ethylene unit in the this 
specificatioa themDsetting adhesive composition (Below , 
there are also times when " adhesive composition " with it calls 
simply. )of this invention 1st polyethylene type polymer 
which possesses epoxy group in the intramolecular as tacky 
component, (When below , " polymer (a)" with it calls, it is. ) 
vsath, contains rosin (\A/hen below " rosin (c)" with it calls, it is. 
) whichpossesses carboxyl group in intramolecular. Therefore, 
adhesive which was formed from this thermosetting adhesive 
composition, thermal curing ispossible with reaction with epoxy 
group of(At at time of postcure) ethylene - glycidyl 
(meth)acrylate copolymer or other polymer (a), and carboxyl 
groupof rosin (c) raises heat resistance and adhesiveness in 
effective it ispossible densely. In addition, this thermosetting 
reaction does not generate water or other reaction by-product, 
furthermore, crossl inking reaction is quick, does not need 
postcure of lengthygenerally. In addition, water is not needed 
case of crosslinkingreactioa Therefore, it is suited for also IC 
package production or other applicatioa 

[GO 1 1 ] Furthermore, adhesive conrposition of this invention c 
ontains ethylene homopolymer 2nd polyethylene type 
polymer whichdoes not have epoxy groip in intramolecular 
which is a one of tacky component (When below , " polymer 
(b)" with it calls, it is. )as. Therefore, with adhesive which was 
formed from adhesive composition of the this invention, 
dielectric constant and dielectric loss low can be made to 
effective, for exartple dielectric constant (s), when 
imprinting doing alternating current voltagq of 5,000 KI-Iz, with 
themsasured value, 2.4or less, 2. 3 or less, especially is rai^ 
of thel .7 to 2.2 usually ideally ideally. In addition, dielectric 
loss (tan5), when imprinting doing alternating current voltage 
of5,000KHz,with measured value, 0.Q2 5 or less , 0,02 0 or 
below , especially is range ofthe 0.001 to 0.01 8 usually ideally 
ideally. Furthermore , dielectric constant and dielectric loss are 
measured valueconceming adhesive after postcure. 

[0012] Usually, with composition which includes ethylene hom 
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opolymer and other copolymer ,the nBcroscopic phase 
separation advances at time of thernal curing. As for this kind 
ofphase separation, fear of inrpairing adhesiveness etc quiteis 
large. With adhesive conrposition of this invention, 
introduction of crosslinked structure being possiblein ethylene 
unit of aforementioned polyethylene type polymer molecule, 
with adhesive of this inventionwhere kind of crosslinked 
structure is introduced, this kind of phase separation is 
preventedineffective, it is possible densely. FurthemriDre , 
because with adhesive before crosslinking (Hardening), ithas 
not reacted with carboxyl group of rosin (c) and epoxy group 
of the polymer (a), substantially, postcure is done in effective, 
it is possibledensely. 

[0013] If content of ethylene homopolymer (Below , "PE pol 
yner " with there are also times when it calls. ) in tacky 
component (component of namely, above-mentioned (a) to 
(c) is included resin component ) does not impair theeffect of 
thisinvention,especiallyit is not United. But, 15 to 75 
weight % , 30 to 7 2 wt% , especially it is a 40 to 70 weight % 
usuallyideally ideally. When PE polymer is too little, when 
there is a possibility of makingthe dielectric constant and 
dielectric loss low in effective and without being possibledensely, 
is many in opposite direction adhesiveness (Such as peel 
strength) and there is apossibility heat resistance decreasit^ 

[0014] In order raises adhesion strength easily, at same time diel 
ectric constant to mokelow in effective, as for PE polymer, 
including low density polyethylene (Below ,"lJ)PE"with 
there are also tines when it calls. ), it isideal to become. Ratio 
of LDPE in tacky component, 1 5 weight % or more , 1 8 
weight % or more ,especially is range of 20 to 70 weight % 
usually ideally ideally. In addition, ratio of LDPE in PE 
polymer, 25 weight % or nr)re , the30 weight % or more , 
especially is 3 3 wt% or more usually ideally ideally. In addition, 
when PE polymer substantially consists of LDPE, theadhesion 
strength of adhesive is raised in effective, at same time 
dielectric constantit is ideal in point which it can decrease to 
effective. 

[0015] When high density polyethylene (Below , "HDPE" wit 
h there are also times when it calls. ) is used in addition to 
LDPE, it raises thehardness of adhesive in effective, 
dimensional stability of IC package which wasformsd makir^ 
use of adhesive of this invention it can inprove. In addition, 
Young's modulus of 1 00 °C vicinity is raised in effective, high 
frequency wire bondingis done easily, making use of adhesive of 
this invention it is possibledensely. To do hi^ frequency wire 
bonding easily. Youngs modulus which was measured in 100 °C, 
the 3 X 106 Pa or greater , 7 X 106 Pa or greater , especially is 
range of 1 X 107 to 108 Pa usuallyideally ideally at time of 
glueing after postcure. 
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[0016] When hi^ density polyethylene is jointly used, blended 
weight ratio (L:H) of LDPE (L) and HDPE(H),the 25:75 to 
80:20, 30:70 to 75:25, e^ially is 33:67 to 70:30 
usuallyideally ideally. When LDPE istoo little, there is a 
possibility adhesion strergth or thedielectric constant not beir^ 
inproved to effective. Furthermore ,in this specification, 
LDPE (low density polyethylene) and HDPE(high dereity 
polyethylene),conforming to ASTM D 1248 - 84, at value of 
density which it measured thefollowing way it is defined. As for 
density of namely, LDPE as for density of 0.9 1 0 to 0.925 and 
theHDPE it is a 0.94 2 or nx)re. 

[001 7] Following way it can produce adhesive of this invention, 
ideally withthe method. 

(I) Adhesive composition which contains aforementioned tacky 
conponent ( polymer (a), polymer (b) and rosin (c) are 
contained conponent ) is nBnufactured,(ii) electron beamis 
irradiated to adhesive composition, crosslinked structure is 
introducedbetvNeen ethylene unit of polyethylene type polymer 
molecule which is included in aforementionedtacky conponent, 
adhesive is produced. According to this method, in 
thermoformirg step to filmor other specified shape, while 
preventingthe gelation of composition in especially effective, 
be able to introducethe crosslinked structure between 
polyethylene type polymer, continuous production quite is 
easy, 

[0018] 

[Embodiment of Invention] (Thermosetting adhesive conpositi 
on) Thermosetting adhesive composition of this invention 
includes 2nd polyethylene type polymer (polymer (b)) as 
thermoplastic polymer which does nothave epoxy group in 
intramolecular in addition to 1 st polyethylene type polymer 
(polymer (a)), and rosin (c)which possess epoxy group in 
intramolecular which is necessary as tacky conponent. 
Because of this, adhesiveness of adhesive (Such as hot-melt 
adhesiveness film adhesive) which was fomrEd from the adheave 
conposition is raised easily, it is possible densely. In addition, 
aforementioned way 2nd polyethylene type polymer contains 
PE polymer asthe essential ingredient. 

[001 9] Cbntent of polymer (a), 20 to 70 wt% , 23 to 60 wt% , 
especially isrange of 25 to 55 wt% usually ideally ideally vis-a- 
vis tacky conponent total weight. When content of polymer 
(a) istoo little, whenthereisapossibilitythe reactivity 
(thermosetting) decreasing, is many in opposite direction, there 
is apossibility of making dielectric constant and dielectric loss 
low and densely becomingdi fficult. 

[0020] Fluidity w4ien heating polymer (a) arxl polymer (b) whic 
h are used with thethis invention is above I [g^lO min] usually 
making use ofmelt flow rate (MFR :Melt Flow rate)which was 
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measured in 1 90 °C displayir^ If it is a I or irore, hot-melt 
adhesion of adhesivecorrposition is possible. But, in order to 
make irelt coating of adhesive conposition easy, it is a 3 0 or 
greaterideally. Oi one hand, when MFR is too large, there is a 
possibility thecohesiveness of composition which is hardened 
decreasing. From these viewpoint, MFR especially is range of 
35 to 1 ,000 ideally. Here, " MFR " is value which was measured 
in accordance with therule of JIS K 6760. In order if MFR 
above-mentioned way to becone range, itshould have selected 
weight average molecular weight of polymer (a) and polymer 
(b). 

[002 1 ] As for total proportion of polymer (a) and polymer (b), 
60 to 99 wt% , the70 to 98 wt% , especially range of 80 to 97 
wt% is ideal usually ideally ideallyvis-a-vis adhesive 
composition entirety. >Vhen content of these polymer is too 
little, there is a possibilitythe adhesiveness decreasing. As 
description above adhesive composition of this invention which 
possesses compositionis suitable, as adheave precursor 
composition in order to formadheave or other thermosetting 
adhesive of this inventioa 

[0022] (ThemDsetting adhesive) Adhesive which was formed fr 
omadhesive composition of this invention is solidwith arribient 
temperature (Approximately 25 °C , below " ambient 
temperature " with term which is saidmeans all approximately 
25 °C. ), but with specified tenperature , thermobonding it is 
possiblerelatively with low pressure and short time (With for 
example 100to200°C, 0.1 to lOkg/cmz and 0.1 to 30 
second ), hardenir^ ( crossi inking ) itis possible with heating ( 
postcure ) after heating or pressure bondir^ atthe time of 
Fffessure bonding. Therefore, as adhesive of hot-melt adhesion - 
thermal crosslinking type, you can use for usefulness. 

[0023] This kind of adhesive can irradiate electron beam to for 
example adhesive composition, between theethylene unit of 
polyethylene type polynrer molecule can introduce crosslinked 
structure and can form In this case, it cannot irradiate 
radiation unlike those of conventional radiation crosslinking 
type,or, crosslinking it can complete or after arrangir^ adhesive 
in theportion of item to be bonded which it is difficult to 
irradiate, with heating. When doing thoTiBl curing, as for 
heatingterrperatureitisa I minor more usually with thel20°C 
or higher , as for heating time usually. 

[0024] It melts adhesive composition of this invention, with lo 
w tenperature (for exanple 120 °C or below) in comparison 
withthe conventional hot melt adhesive or other hot melt 
possible composition, hot melt coating is possible easily. In 
addition, solvent is not needed in order fluidity at time ofthe 
hot melt is hi^ relatively, to form in coating or film There 
are not either times when residual solvent after completing 
narrBly,glueirg causes adverse effect, filmadhesive of 
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thermosetting can be formed. 

[0025] In adhesive composition ofthis invention, case of melt 
coating or extrusion molding, as forthe curing reaction of 
polymer (a) and rosin (c) with heating temperature quite 
beirglenient, adhesive composition does not do gelation, 
viscosity (complex elastic nodulus), are not timeswhen it rises 
to kind of level where continuous production becomes difficult. 
In addition, because under 90 °C it does not advance curing 
reactionsubstantially, shelflife of adhesive composition quite is 
high. In addition, after applying adhesive to itemto be bonded, 
as thermal crosslinkirg reactionof intermolecular of 
polyethylene type polymer is not necessary incrosslinking ( 
post-crosslink namely postcure ), becausethe composition can 
be decided, be able to prevent gelation of composition inthe 
effective in thermoforming step to filmor other specified 
shape, continuous production is easy. On one hand, because 
1 30 °C or higher , with tenperature of 1 50 °C or higher curing 
reactionadvances ideally quickly, postcure or other 
themDsetting time can be shortened easily. 

[0026] As for adhesive composition of this invention, furtherm 
ore including inorgsnic colloid whichis dispersed in 
aforementioned tacky conponent above-mentioned way 
inaddition to possessing thermosetting, when it beconts, flow 
resistance at thetime of thermobonding becomes large. 
Therefore, as for adhesive which was fomred from adhesive 
composition of the this invention, flow resistance at time of 
thermobonding is lar^, at same timepossesses hi^ heat 
resistance, it can utilize as adhesive of thermosetting - hot-melt 
adhesion type. 

[0027] Adhesive ideally, introducing crosslinked structure betwe 
en ethylene unit of thepolyethylene type polymer molecule 
which is included in aforementioned tacky component making 
use of theabove-mentioned adhesive composition, is formed 
with this invention . This kind of crosslinked structure operates^ 
in order to prevent macroscopic phase separation at timeof 
thermal curit^ in effective. In addition, this kind of crosslinked 
structure operates, in order modulus at thetime of 
thermobonding of adhesive to improve. By improvement of 
modulus, layer of adhesive which was putbet\Meen between 2 
itemto be bonded, flows excessively case of thermobonding 
operationdensely to prevent, adhesive protrusion is enough 
from between theitemto be bonded, thickness of layer of 
adhesive becomes too small and adhesivenessdecreases prevents 
densely in effective. 

[0028] Above-rrentioned way as for modulus of adhesive which 
controlsthe performance, it is desirable to be stipulated by 
elastic storage modulus (G) in250°C. But, because curing 
reaction advances adhesive of this invention, due toheatir^ 
usually with above-mentioned measurement temperature fixed 



ISTA's Paterra(tm), Version 1 .5 (There may be errors in the above translation ISTA cannot 

be held liable for any detriment from its use. WWW: http://www.intlscience.com Tel:800-430-5727) 



RIO 



JP 00290627A Machine Translation 

. 2 8 r a d/8?(zrBfjK5Ptt¥^;1'l^L, 2 5 0^^? 

(G*) J tssrSp 



[0 0 2 9] :^mno^Mmo)±%^^m\zxmmw\± 

mts 1 X 1 03- 1 X 1 07 P a . ff iSlCtt 2 X 1 
03-1 X 1 0«P a(DlG0T'fc'5o ZCDffiS?iti$*M^ 



[0 0 3 0] i^^rS^Wt. S^f* (a) ir^L 

(D»*Pp1. a^«; (b) i:5L<D^^^Pp1. fcJ:t;i^«: 

(a) tm^i^ (b) ^(D^^^r^T. d^^5S< 1 o<;)5J^ 
b) toi^^mizni^xts x5^u>^{irBifzj^i$$ti 

*"ijxf^u>3ga^tt:»^(Dx5^U>*liA<^ 
vuWfcStiib^ti, x^u>*(iPB'iT-§g«Sj;5/)<ilfiL 



. (a) m^w (b) t^^^r^vx^- 
*v httfcji^is-rSo a^» (a) fccfctfa^i* c 

Oa^W (a) fej:t; (b) ^mi^i^ZttVtio t 



modulusisnotshowa Then, elastic storage ntxiulus of 
adhesive is defined following way. Before namely, using it 
designates adhesive of (It applies, to on item to be bonded such 
as before thermobonding front) as samplcfi-omOO °C to 300 °C, 
tenperature rise doing terrperature of samplewith heating rate 
5°Cperninute making use of dynamic viscoelasticity 
measuring apparatus^ it measures elastic storage modulus with 
the shear rate 6.28 radians^sec , "In 250 °C, elastic storage 
modulus (O)" with it defines elastic storage modulus which is 
measured with 250 °C. 

[0029] Elastic storage modulus, I X 103 to I X 107 Pa , is ran 
ge of 2 X 103 to 1 X 106 usually ideallyin above-mentioned 
definition of adhesive of this inventioa When this elastic 
storagp modulus is too small, when eflFect which prevents flowin 
thermobondir^ operation decreases, is too larg^ in opposite 
direction, thereis a possibility glueing ( tenporary adhesion ) 
with instantaneous therrrobonding (for example 30 second or 
less) operation becoming thedeficiency. When this kind of 
temporary adhesion is deficiency, when conveyir^ part whichit 
glues to postprocessing (for exanple postcure step), part 
detachnent does fix)m substrate. 

[0030] Intermolecular crosslink is formed between ethylene uni 
t usually, intermolecular ofthe polyrrer (a), intermolecular of 
intermolecular , and polymer (a) and polymer (b) of the 
polymer (b), in intermolecular of at least one. In addition, 
when ethylene - alkyi (meth)acrylate copolymer or other "It 
does not have epoxy group in intramolecular ethylenic 
copolymer ", it is included in composition as the added 
component, regarding intermolecular of this ethylenic 
copolymer and polymer (a) and/or polyrrtr (b), it is 
formedbetween ethylene unit. As for this kind of 
intermolecular crosslink, ethylene unit of polyethylene type 
polymer molecule is activated by theradical by for example 
electron beam illumination , crosslinking reaction advances 
betwwn ethylene unit and isformed. 

[003 1 ] As for adhesive of this invention, adhesive composition 
in film or othershape it can fom^ can irradiate electron beam 
to molded article, can form thecrossi inked structure of 
intermolecular of polyethylene type polymer and can produce, 
for example following way it can produce adhesive of this 
invention, withthe nethod. First, master batch which contains 
polymer (a) and polymer (b) is formed. It forms master batch, 
usually, makirg use of extruder or other beatable kneading 
equipment. In order to make kneading step after this easy, 
usually it formsthe master batch, in pellet. In addition, 
polyrrer (a) and polymer (b) are good forming master batch 
makinguse of total amount which it should you include in 
adhesive composition of finaland, usually, it is possible also to 
use polymer (a) and (b) of thequantity of part. In addition, 
when conponent other than inorganic colloid or other tacky 
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conponertl is contained, it isgood to knead beforehand in this 
master batch. Consequently, it throws this master batch pellet, 
to extruder or other kneading equipment, kneading,it adds 
rosin (c) which hot melting is done, it obtains adhesive 
composition wliereall component are mixed to uniform 
adhesive composition which it acquires in this way, with T-die 
coating or other application method it can forminthe filn^ can 
irradiate electron beam to this molded filn\ into intermolecular 
ofthe above-mentioned polymer can introduce crosslinked 
structure, can acquire theadhesi ve of this invention of fi Im 

[0032] Example where 1st polyethylene type polymer (polyme 
r (a)) which possesses epoxy group in (It possesses epoxy group 
in intrant)lecular 1st polyethylene type polymer) 
intramolecularis desirable is ethylene - glycidyl (meth)acrylate 
copolymer, polymer(a), when heating adhesive composition 
with specified temperature , rosin (c) and thecurir^ reaction 
doing, does fimction which raises cohesiveness of cured product. 
This kind of high cohesiveness peel strength or other 
adhesiveness of adhesive composition is profitable in orderto 
improve. In addition, intermolecular of polymer (a), it forms 
CTOSslinked structure with intermolecularof and/or polymer (b) 
with electron beam illumination , in order modulus at time of 
thethermobondingof adhesive composition to inprove, it 
operates. On one hand, polymer (a), melting adhesive 
composition with relatively low temperature, has also theaction 
which makes melt coating easy. In addition, satisfactory hot- 
melt adhesiveness ( melting, after stickingto item to be 
bonded, cooling and it meansthe adhesiveness for item to be 
bonded with step which solidification is done. ) is granted to 
adhesive compositioa 

[0033] Including for exanple (i) glycidyl (rreth)acrylate mono 
mer and (ii) ethylene nrDnomer , polymerizing monomer blend 
whichbecomes as starting monomer, it can acquire polymer (a). 
In addition, if effect of this invention is not impaired, you can 
use the propylene , alkyl (meth)acrylate and vinyl acetate etc 
as monomer of 3rd otherthan description above. In this case, 
carbon number of alkyl group of alkyl (meth)acrylate is 
rangeof 1 to 8 usually. As embodiment of polymer (a), 

1) dicopolymer of glycidyl (meth)acrylate and ethylene, 

2) tricopolymer of glycidyl (meth)acrylate , vinyl acetate and 
ethylene, 

3) tricopolymer of glycidyl (meth)acrylate , ethylene and alk 
yl (meth)acrylate, it islisted. 

[0034] This kind of polyrrer (a) polymerizir^ monomer blend 
which consists of glycidyl (meth)acrylateand ethylene , 
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usually 50 weight % or more including vis-a-vis the polymer 
entirety, 75 weight % or more irx:ludes repeat unit which 
becomes, in ideal. In addition, glycidyl (meth)acrylate (G) in 
above-mentioned repeat unit and weight ratio (G:E) ofthe 
ethylene (E), 50:50 to 1 :99, especially are rar^ of 20:80 to 
5:95 ideal lyideally. When content of ethylene is too little, 
there is a possibility thecompatibility of polymer (a) for 
polymer (b) and rosin (c) decreasing, uniform 
compositionwithout being possible, in addition, there is a 
possibility electron beamcrosslinkingbeconing difficult. >Vhen 
in opposite direction, content of ethylene is many, thereis a 
possibility adhesiveness decreasing. Furthermore , you can use 
polymer (a), as blend of the I kind one or two kinds or more. 

[0035] 2nd polyethylene type polyner namely polyrrEr(b)w 
hich does not have epoxy grcnip in (It does not have epoxy 
group in intramolecular 2nd polyethylene type polymer) 
intramolecular, melting adhesive composition of adhesive 
composition with relatively low temperature, makes melt 
coatingpasy, in order to raise hot-melt adhesiveness of adhesive 
composition, operates. In addition, intermolecular of polymer 
(b), it forms crosslinked structure with intermolecularof and/or 
polymer (a) with electron beam illumination , in order modulus 
attimeofthethermobondingof adhesive composition to 
improve, it operates. Furthermore, because 2nd polyethylene 
type polyrrer includes PE polymer, dielectric constant and 
thedielectric loss of adhesive of this invention can be made to 
effective low. In addition, because polymer (b) water 
absorbancy is low in comparison with the polyrrer (a), in order 
to raise water resistance of adhesive composition or adhesive 
even, itoperates. 

[0036] If polymer (b), to other than PE polymer, does not imp 
air effect ofthe this invention, it is good including ethylenic 
copolymer (copolymer) wWch does not have theepoxy group 
in intramolecular. Asthis kind ofethylenic copolymer, you 
can use for example ethylene - ethyl acrylate copolymer or 
other ethylene - alkyl (meth)acrylate copolymer. As for 
ethylene - alkyl (meth)acrylate copolymer, compatibility of 
polymer (a) to be high, without inpairingthe adhesiveness, 
thermobonding characteristic and melt coating behavior of 
adhesive corrposition are raisedin effective, because it is 
possible densely. 

[0037] In addition, ifadhesive composition of this invention d 
oes not impair effect ofthe this invention, it is possible also to 
include medium density polyethylene ( density 0.926 to 0. 
940), as polymer (b). Furthermore, if effect of this invention 
is not impaired, it is possiblealso to include thermoplastic 
polymer other than polyrrer (a) and (b). 

[0038] Regarding to (It possesses carboxyl ffoisp in intramolec 
ular rosin ) this invention, rosin (c) which is used has carbo>Q^I 
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group irtthe intrarnolecular, reacts with aforementioned 
polymer (a) in thermosetting operation, thethermal curing 
does adhesive composition, in order to raise adhesiveness^ 
operates. As rosin (c), gumrosin, wood rosin and tall oil 
rosin , or, those chemicaJ ntxiificationyou can use thir^ ( for 
example pol>merized rosin ) which is done, acid nurrber of 
rosin (c), 100 to 300, especially is 1 50 to 250 ideallyideally. 
When acid nurrber is too low, reactivity of polymer (a) 
decreases, there isa possibility curability of composition 
decreasing, when it is too hi^n opposite direction, there is a 
possibility stability (Rise preventir^ effect of viscosity) at 
thetimeof thermoforming decreasing. FurthemDre ,"acid 
nunrter " with, it is a value which is displayed withthe number of 
rrg of potassium hydroxide which is required in order to 
neutralize the sample 1 g here. 

[0039] Softening point of rosin (c), 50 to 200 °C , especially is 
70 to 150 °C ideallyideally. >Vhen softening point is too low, 
while storirg reaction with polymer (a)occurs, there is a 
possibility shelflife decreasing, when it is toohigh in opposite 
direction, reactivity of polymer (a) deaeaseSjthere is a 
possibility curability of composition decreasir^ Furthemore , 
" softening point " with, followii^ to JIS K 6730, it is a 
valuewhich was measured here. 

[0040] Ratio of rosin (c) which is included in tacky conponent 
ofthis invention the is 1 to 40 weight% usually. When under 
1 wt% there is a curability of conposition, and a possibilitythe 
hot-melt adhesiveness decreasirig exceeds 40 weight% in 
opposite direction,there is a possibility adhesiveness of 
composition after hardeningdecreasing. From this kind of 
viewpoint, 2 to 30 wdght% , especial ly it is a range of the3 to 
20 weight% ideally ideally. Uses rosin (c), densely to be 
possible, as composition of 1 kind one or two kinds or more 
inaddition, if effect of this invention is not inpaired, also rosin 
whichdoes not have carboxyl group substantially can also 
jointly use. 

[004 1 ] (Other additive) If adhesive composition of this inventi 
on does not impair effect of this invention,other than tacky 
component of above-mentioned (a) to(c), various additive 
isincluded, it is possible densely. As this kind of additive, 
antioxidant , ultraviolet absorber , inorganic colloid and 
otherfiller (Such as polymer particle , electrically conductive 
particle and pigment), it is a wax or other lubricant , a rubber 
component, a tackifier,a CTOSslinking agent and a curing 
promoter etc. 

[0042] Because inorganic colloid with shape of colloidal partici 
e is containedusually in dispersion, particle it is a dispersible in 
stability doingdepending upon gravity without settling. 
Therefore, drying this kind of dispersion, with adhesive 
composition of this inventionwhich it formed, be able to 
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actualize state wiiich each component nixesto unifom^ it 
enlarges flow resistance at time of thermobonding, and 
thesolder heat resistance is raised, especially it is easy daisely. 
If either content of inorganic colloid, does not inpair effect of 
the this invention, especially it is not limited. Vis-a-vis total 
amount of adhesive composition, it is a 2 to 30 weight % 
usually. When it is under 2 wt%, when there is a possibility 
dimensional stabilitydecreasing, exceeds 30 weight % in 
opposite direction, there is apossibility peeling adhesion 
strength decreasing. Here, "inorganic colloid "with, usually, 
average particle diameter is fine particle of range ofthe 1 to 100 
nm Those where it nixes for exarrple inorganic particle sol 
and tacky conponent , disperses in tacky conponentarxl 
contains are ideal, inorganic particle sol, usually, is blend of 
(a) dispersion mediumand(b)theaforementioned inorganic 
colloid which is dispersed in dispersion rredium 

[0043] As inorganic colloid, silica colloid is ideal, flow resistan 
ceand solder heat resistance at time of thermobondingare 
raised in theespecially effective, because it is possible densely. 
On one hand, inorganic colloid can also use those which surface 
treatment are done toideal wath surface treatment agent . 
Because of this, revised (Increase of flow resistance) of flow 
property of adhesive at thetime of solder heat resistance and 
thermobondingitcaninproveinespeciallyeflFective. As 
surface treatment agent, you can use for example organosilicon 
compound arxi organotitanate or other surface improvement 
agent. As organosilicon compound, alkyi chlorosilane, alkyl 
alkoxysilane , poly di methyl si I oxane, alkyl disilazane, 
aminosilane ,the thiol silane, epoxysilane and urea silane etc 
are ideal. Using and it is possible to use these organosilicon 
compound, with alone 2 kindsor morecombining withoptioa 
Especially preferred organosilicon compound is alkyl disilazane. 
solderheat resistance especially is superior, level 1 which is a 
maximim reference of thesolder heat resistance standard of JE 
DEC (joint electron DeVice Engineering Council; 
electronic element technology corri)ined council ( Japan )) path 
possible adhesive can be formed. 

[0044] usually, to dispersion which disperses particle, it does t 
hesurface treatment of inorganic colloid, includirig surface 
treatment agent, furthermore including thedispersion operatioa 
It can utilize dispersion after surface treatment, as sol which 
containsthe colloidal particle which surface treatment is done. 
In addition, after dryii^ above-mentioned dispersion, it can 
alsoobtain particle is done as powder which including according 
to need milling operation, the surface treatment. Furthem»re , 
quantity of surface treatment agent is theO.OO 1 to 30 parts by 
weigjit usually vis^vis inorganic colloid 100 parts by weight. 

[0045] (Film adhesive) As for filmadhesive which consists of ad 
hesi ve of this invention, there is abeneficial use shape as 
adhesive material of hot-melt adhesion type, it can solve 
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problem which theaforementioned conventional hot melt 
adhesive has similtaneously. Puttir^ between that between for 
exanple2 item to be bonded, it just does thermobonding 
withthe specified tenperature easily hot-meh adhesion to do 
this filmadhesive, adhesiveness which issuperior furthermore by 
administering postcure treatment of specified tenperature and 
specified time, is showa It can advance curing reaction, with 
tenperature of rar^ of 1 20 °C or higher, it canreveal 
sufficient adhesion strength (for exanple 4 to 15 kg/25 mm or 
greater) with heating (Heating or postcure at time of pressure 
bondirig) of time of range of the 1 min to 2 4 hours. If curing 
reaction velocity with tenperature of 1 20 °Q although it is 
lenient,applies sufficient time (for exanple 10 hours or more), 
desired adhesiveness is shown is possible densely. In addition, 
curing time is shortened, if it heats in range of thelSO to 300 °C, 
it is good. 

[0046] It produces filmadhesive, for exanple following way. F 
irst, adhesive composition of this invention which contains 
aforementioned eachconponent is manufactured. Next, 
adhesive conposition, melt coating is done on release paper 
(liner) or other material, adhesive conposition of the film is 
formed. Lastly, electron beam is irradiated to adhesive 
composition of film, crosslinked structureof intermolecular of 
polymer which includes ethylene unit is formed, thefilm 
adhesive which consists of adhesive composition of this 
invention is produced. Until itmanufactures adhesive 
composition in order to produce adhesive of the this invention, 
substantially it becorres uniform usually, conponentwhich 
becomes starting material, making use of kneading or mixing 
equipment itmixes. You can use to this kind of equipment , 
kneader, roll rrill , extruder, the planetary nixer and 
homogqnizer etc. tenperature and time when mixing are 
selected, in order for reactionwith polymer (a) and rosin (c) not 
to advance substantially, usually tenperature ofrangeof20to 
120 °C, do at time of range of the 1 min to 2 hours. 

[0047] 120 °C of adhesive conposition, heteroatom viscosity 
r|* which was measured with condition ofthe 6.28 radians/sec, 
500 to 1 ,000,000 poise , especial ly is range of 1 ,200 to 1 0,000 
poise ideal lyideally. When heteroatomviscosityrj* istoo 
low, there is a possibility those it forms ( coatii^ is included. ) 
inthe specified thickness becorrirg difficult, when it is too high 
in oppositedirection, it forms there is a possibility densely of 
becomingdiflicult in continuous. 
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[0048] it does melt coating, usually with tenperature of rarigp 
ofthe60to 120°C. knife coater and die coater or other 
conventional coating means are used to coating . In addition, 
with extrusion without using substrate it is possiblealso to form 
filmadhesive conpositioa usually acceleration voltage of 
range of 1 50 to 500 kV, usual lyi t does electron beam 
illumination, with irradiation dose of rangp of 1 0 to 400 kOy 
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makir^useofthe electron beam accelerator. 

[0049] Thickness of filmadhesive, 0.00 1 to 5 nrn, especially 
is rangp of 0.005 to 0.5 nmdeaJly ideally. When thickness is 
too thin, becomes difficult there is a tendency wherethe 
handling as filmadhesive, when it is too thick in 
oppositedirection, with thickness direction crosslinking 
becomes noniirufonn decreasingthere is a possibility reliability 
as adhesive. 

[0050] Usually, protecting, one surface or both surfeces of adh 
esion surface of filmadhesive with theliner, make product it 
does. In addition, wiien tackiness of adhesion surfkce relative it 
is low, make productit is possible also without equipping liner to 
do. You use liner equipped filmadhesive, for example 
following way. First, liner is removed from liner equipped 
adhesive film, adhesive filmis put between between first item to 
be bonded and second item to be bonded , larrinate where the 
first item to be bonded , filmadhesive , and second item to be 
bonded are laminated to this order is formed. Consequently, 
laminate temperature of range of 80 to 300 °C, thermobonding 
operation isdone with pressure of range of 0. 1 to 100 kg/crriZ, 
glueing structure whichthese three stick mutually is formed 
According to this method, at time of range of 0. 1 to 30 second 
it can glue the 2 item to be bonded, with sufficient adhesion 
strength. 

[005 1 ] Film adhesive of this invention above-mentioned way sh 
owing sufficient adhesion strength evenjust thermobonding 
does not have necessity to say, but fiirthermore theadhesion 
strength was raised to be, when postcure is done. Usually 120 °C 
or higher , tenperature of range of 1 30 to 300 °C, postcure 
isadninistered to ideal at time of rar^e of 1 nin to 2 4 hours in 
namely,above-mentioned adhering method, vis-arvis above- 
mentioned glueing structure. For time shortening of postcure 
step, especially preferred condition is 140 to 200 °C and 3 0 
minto3hours. Thisrnethod isoneoferrbodimentofoptirrum 
as adhering method whichuses filmadhesive of this inventioa 
In addition, changing into above-mentioned filmadhesive, in 
surface ofthe item to be bonded of 1st or 2nd, coating it does 
adhesive composition of adhesive compositiondirectly, 
irradiates electron beam and forms layer of adhesive 
conposition, it ispossible also to form above-mentioned glueing 
structure. 

[0052] (Application) Such as adhesive conposition of this inve 
ntion or you can use adhesive, for especiallyideal IC part and 
glueing with printed circuit substrate, production step of 
electronic part or other IC package ia In addition, 
fluoropolymer , polyamide, polyinide, polyetherimide , 
polycarbonate , the polyethylene, polypropylene, polyester 
and epoxy resin or other polymer item to be bonded, or, you 
can use forideal even in glueing with polymer item to be bonded 
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[0054] 



[0 0 5 5] 

HJfiffm : CG5001/FL60/KE60 4 = 50/ 

5 0/5 

mmmz : CG500 1/FL6 0/KE6 0 4 = 4 0/ 

6 0/5 

HSfifiiJS : CG500 1/FL6 0/KE604 = 30/ 

7 0/5 

lUEfiH : CG5001/FL60/J30 0/KE6 

04 = 50/3 5/1 5/5 

|gJ6«t)5 : CG5 0 0 1 / F L 6 0 / J 3 0 0/K R 8 

5 = 4 0/2 0/4 0/ 1 0 



and gocxls which consists ofthe Other material (Such as fiber, 
metal , silicon or other semiconductor , ceramic and glass). 
As embodiment of for exanple metal, copper, iron, nickel, 
gpldjthe silver, aluminum, tung^en, nDlybdenum and 
platinumetccanbelisted. As for adhesive conposition or 
adhesive of this invention, being thermobondingpossiblewith 
relatively low temperature, in addition, postcure just is done 
reveals sufficient adhesion strengthwith relatively low 
tenperature and short time. Therefore, it is suitable for 
glueirgofitemto be bonded where heat resistance islow 
relatively. 

[0053] In addition, with production of adhesive composition of 
this invention, polymerization processwhich uses monomer for 
starting material is not included. Therefore, volatile organic 
substance of unreacted mDnomer and monomer-derived which 
remain in the composition can be made little if possible. With 
volatile conponent which it occurs at time of namely, solder 
reflow foaming andoccurring of monomer odor which user feels 
relatively in unpleasantcan be prevented in effective. On one 
hand, if you use, adhesive composition of this invention, as 
adhesive layer whichbecomes fixed in polynrerfilm, cloth and 
metal foil or other rmterial you can use as the thermobonding 
possible adhesive tape. In addition, other than adhesive 
application, as sealing material you can use adhesive 
conposition,with this invention . 

[0054] 

[Working Example(s)] Working Exarrple 1 to 9 and Comparati 
veExanple 1 to 2 

It nixes adhesive composition of each example, with weight rat 
io which is similarlyshown each conponent which is shown 
below , with tenperature ofapproximately 1 1 0 °C each 
conponent becomes uniform, until makirig use oflhe twin 
screw extruder kneading, it acquired. 

[0055] 

Working Exanple 1 : OG5001/FL60 /K £604=50/50/5 
Working Example 2 : OG5001/FL60/KE604=^60/5 
Workii^ Example 3: OG5001/FL60 /K E604=30/70/5 
Workii^ Exanple 4: 03500 1/FL60/J300/K £604=50/35/ 15/5 
Working Exanple 5: CG500I/FL60/J300/KR85=40/20/40/10 
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Sllififf5 6 : CG5001/FL6 0/J30 0/KR8 
5 = 4 0/3 0/3 0/ 1 0 

mmmi CG500 1/FL60/J30 0/KR8 
5=4 0/3 0/3 0/2 0 

^mme : CG500 1/FL6 0/J3 00/KR8 
5 = 5 0/2 5/2 5/10 

9lilfiffij9 : CG5001/FL6 0/J30 0/KR8 
5 = 5 0/2 5/2 5/2 0 

it^m 1 : N U C 6 0 7 0 

tt^m 2 : CG5001/ NUC6070/NUC65 
70/KE60 4= 80/6/1 4/5 

CG5 00 1 : <i:S1b^X|ltt^^SttSi Ji^\y>-<f 
'J->v;U^4»^ U U- h*tt^<* (Bon d f a s t ; 
M FR = 3 5 0 g/1 Om I n. ) 

NU C 6 0 7 0 : 0 J.-*-*S^?tt§J! x^U>- 
X^jUT^ 'j L/— h*S^ff (E EA ; M FR=250g/ 
1 Om i n. ) 

NUC6 5 7 0 : B *:ix.^~:B^S^fttH Ji=f'[y>- 
X5^;U7>7 ij h*a^«; (EE A ; MFR = 2 0g 
/I Om i n.) 

KR- 85 : ffiJlHbi¥iSlPv> (Ml7 0mgKOH 
/g) 

KE6 04 : ^JlMb^SJPvV (Kffi2 4 0mgKOH 
/g) 

F L 6 0 : Z#:E;fi1b^?:X^SlH£S;g7K'jx^L/> ; M 
I RASON ; MFR = 70g/1 Omi n. 

J 3 0 0 : ^i§lbf$xlH*^^?ttil! ii5?gg7K»jx^u> 

-9->x^>^HD J 3 00 (MFR=42g/10m 

1 n.) 

[0 0 5 6] ^moiimm^mis 

2 00kV. mmR^ 5 O kG y(Dft<*lCXS^-«SRP,W 



[0 0 5 7] ^mmmn<j>mm\t. *(D»fcLTffo 
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Working Exanple 6: OG500l/FL60/J3()0/KR85^/30/3(yiO 
Workiiig Exanple 7: OCj5001/FL6(VJ300 /K R85=40/3(V30/20 
Working Exanple 8: CXj5001/FL60/J300 /K R85=50/25/25/10 
Working Exanple 9: CG5001/FL60/J3(X) /K R85=50/25/25/20 
Conparative Exanple 1 : NUC6070 

Cbnparative Exanple 2: OG5001/ NUC6070/NU<j6570 /K E60 
4=80/6/14/5 

CXj5001 : Sumitomo (□lemical Co. Ud. (DB 69-053-5307) nake 
ethylene -glycidytmethacrylate copolymer (Bondfest; MFR= 
350^IOmin.) 

NUC6070: Nippon Unicar Co. Ltd. (DB 69-059-3355) neke 
ethylene- ethyl acrylate copolymer (EEA; MFR =250^10 
min .) 

NUC6570: Nippon Unicar Co. Ltd. (DB 69-059-3355) n^ke 
ethylene - ethyl acrylate copolymer ( EEA ; MFR =20 g^lO 
nin .) 

KR-85: Arakawa Chemical Industries Ltd (DB 69-057-3977) 
make rosin (acid nunfcer 1 70 nig KOH/g) 

KE604: Arakawa Chemical Industries Ltd. (DB 69-057-3977) m 
ake rosin (acid number 240 vrg KOH/g) 

FL60: Mitsui (^lemicals Inc. (DB 69-056-7037) make lowdensi 
ty polyethylene; MIR ASON; MFR =70^^10 min. 

J300: Asahi Chemical Industry Co. Ltd. (DB 69-053-5364) nek 
e high density polyethylene Suntec HD J300(MFR=42 
g^lOnin.) 

[(X)56] Adhesive composition of each exanple, with die coatin 
g it formed in filmofthe thickness 1(X) micron, administered 
electron beam illumination with condition of acceleration 
voltage 200 kV and the irradiation dose 1 50 k(jy, formed film 
adhesive of each exanple. 

[0057] You appraised adhesive of each exanple, following way. 

Peel strength : Puttii^ between film adhesive of 10 mm X 30 m 
rr^ with polyinide film of copper sheet (length 30 nmX width 
25 nrn X thickness 0.3 nTn)and thickness 50 |jm, 1 0 second 



ISTA's Paterra(tm), Version 1 .5 (There may be errors in the above translation ISTA cannot 

be held liable for any detriment fi-omitsuse. WWW: http://www.intlscience.com Tel:800-430-5727) 



P.19 



JP 00290627A Machine Translation 



*) ^fflSL. aiSffl<Ofi*li^tioTiBJ!!t»«:^i:L 

[0 0 5 8] iHSfttt (4^ffliHJ»tt) :tt. 1 5mmX 

UAffit. 1 2 5 /i m<D7K'j 5 KT*tt^. 2 0 0 
"C. 5N (-i-h» /cm2(CT 1 0«?Fb1E®L. X 

;Sf»x-v^>>f^fZ2 O 5°C(7)7fx*v h:/U- 

r^ft (OK) J tML. «;S*fc<i8i]jai(0/>35:<i: 
tl^-rtl/)^A<e$fcli^^ r^F^ft (NG) J ^PfllL 

g7 0%RH. j3J:i;x-i;><fB#B11 SPeTefeofco 



RDAII) |?K-ti-A;^^14*G' ^j&ISLfco 

§^tt^l*. 9 0*t/)^b3 0 0^C$T?5*t:/»a)^;S$ 
■a:/cB$</), 15 0"C. 2 0 0"CfcJ:t;2 5 0°Ca)§;Sg 
T'0^')SfiT*fe*o i^^»Tiigl^, e. 28 r a 

d/s e c"C&ofco 

[0 0 6 0] ^g5miE}f t and : ^m<r>mm 

y^}^.Ui^ 5 0"CT*2 8#rBl7KX h^3.7 Ltct<7)^M 

ffil^ (q°pS) HP 1 6 45 1 BJ f5]tt$!l r^>e 
>X7-f^^-»f- (p°pS) 4 1 92AJ Sffil^Tjl!) 



[006 1] gpSS-vv^^^^E* : #«ii<;):7-<;uju}SS*J$ 

1 5 0°CT*2KH7KX h + zLTLfcti<Z)*a3|!4iLT. 

1 0 0"C. -a-^ifSge. 2 8rad/secr*ffS-V 

[0 0 62] S-D®g (v37D^ig) 

^mOV^ 1 5 0**C-C2B§Fd!7KX h + a7 

Lfct,0$^*4i LT. J I S K 72 15fZ2^mL 

[0 0 6 3] te<i:l^2(Z^-r„ 



pressure bonding it did with 200 °C , and 5N(Newton)/ cnl2 
itformed laminate which consists of 3 layers of copper sheet / 
filmadhesive/ polyinide filrr\ 2 hours postcuredid this laminate 
with 150 °C. After POS I jp7 cure, polyimide filmof laminate 
pulling o Hari it iswith velocity of 50 nnymin case, to measure 
90-degree peel powr (interfecial peeling power of polyimide 
filmand film adhesive),was designated as peel strength with 
nBxinum value of n^asured value. 

[0058] Heat resistance (solder heat resistance): first, putting bet 
weenfilmadhesiveof 15 nmX 1 5 nm, with thestainless steel 
plate of thickness 0.6 nmand polyimide of thickness 125 
|jrr^ 1 0 second pressure bonding it did withthe 200 °C , and 
5N(Newton)/ crrC it formed laminate which consists of the3 
layers of stainless steel plate /filmadhesive/ poly ^ K film 2 
hours postcure it did this laminate, with 1 50 °Q made test 
sample. This sample, was heated after moist heat aging in on 
hot plate of 205 °C,the case where foaming and exfoliation did 
not occur wasappraised "P&ssing (OK)" with, case wtere 
foaming or exfoliation theany occurred at least was appraised " 
fail (NG)" with. Furthermore condition of moist h^t agir^ 
was tenrperature 30 ^'C , the relative humidity 70 %RH , and 
a^ingtime 1 week. 

[0059] Elastic storage modulus : With filmadhesive of each exa 
mple as sample, making use of Rheometrics supplied dynamic 
viscoelasticity equipment (mold number :RDAlI),the storage 
shear modulus O was measured. Each modulus, when 
tenperature rise of 5 °C per minute doing fi*om90 °C to the300 
°C, is measured value with each temperature of 1 50 °C , 200 °C 
andthe250°C. In addition, shear rate 6.28 rad/sec. 

[0060] It measured adhesive filmof dielectric constant e and d 
ielectric loss tangpnt tanS: each exarrple with thosewhich 2 
hours postcure are done as sanple, Hewlett-Packard Company 
Inc (DB 00-912-2532) supplied " dielectric measurement 
electrode (product nurrber)HP1645 1 B" with, making useof 
same corrpany make " yne Peter >^ analyzer (product 
nunter)4192A" with 150 °C 

[0061] Storage Youngs modulus P: Storage Young^s modulus E' 
was measured with 100 °C and shear rate 628 rad/sec film 
adhesi veof each exanple with those which 2 hours postcure are 
done as sanple,making use of Rheometrics supplied dynamic 
viscoelasticity equipment (nt)ld number :RSA) with 150 °C. 

[0062] S - D hardness (Shore D hardness) 

Conforming to JIS K 72 1 5 film adhesive of each example wit 
h those which the2 hours postcure are done as sample with 1 50 
°C, it measured. 

[0063] Evaluation result is shown in Tables 1 and 2. 
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[Table 1] 





mm 

(N/cm) 


G' (Pa) 




S-D 


E* 
(100ft) 
(Pa) 


i5at 


200ft: 


250t: 




16.6 




2xlO« 


3x10* 


Pass 


4 4 


1.4X10* 




12.1 


2x10* 


6x10* 


8x10* 


Pass 


4 5 


l^xlO** 




9.0 


IxlO* 


IX 10* 


2x10* 


Pass 


4 6 


2.4x10* 


mmmA 


8.0 


6x10* 


2x106 


4x10^ 


Pass 


4 7 


3.0x10' 




11.2 


4x103 


2x10* 


4x10* 


Pass 


5 2 


3.5x10' 


mmme 


10.8 


4x103 


8x103 


2x10* 


Pass 


5 0 


1.6x10' 


mmmi 


9.0 


2x103 


6x103 


IxlO* 


Pass 


4 7 


1.4x10' 


mmm8 


12.7 


4x10' 


2x10* 


4x10* 


Pass 


4 4 


1.9x10' 




12.1 


2x103 


9x10^ 


3x103 


Pass 


4 3 


1.4x10' 




10.0 


2x10 2 


3x101 


IxlOi 


NG 


3 1 





[0 0 6 4] [0064] 
[S2l [Table 2] 







tan 5 




50kHz 


500kHz 


5000kHz 


50kHz 


500kHz 


5000kHz 




2.0 


2.0 


1.9 


0.012 


0.012 


0.013 


%m\2 


2.0 


1.9 


1.9 


0.009 


0.009 


0.009 




2.0 


2.0 


2.0 


0.005 


0.005 


O006 


mm\b 


2.2 


2.2 


2.1 


0.017 


0.015 


0.014 


^m\e 


2.2 


2.2 


2.1 


0,012 


0.010 


0.009 


m^i 


2.1 


2.1 


2.0 


0.010 


0.010 


aolo 


mM8 


2.1 


2.0 


2.0 


0.012 


0.011 


0.012 




2.3 


2.2 


2.2 


0.014 


0.013 


0.016 


ttmmi 


2.6 


2.6 


2.5 


0.003 


0.096 


0.037 


mm 2 


2.7 


2.6 


2.5 


0.017 


0.023 


0.026 
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